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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1 . (Previously Presented) A memory device having plural DRAM sub- 
arrays, each with plural array rows, comprising: 

an address decoder for decoding an address of a memory access request and 
indicating which of the plural DRAM sub-arrays are referenc^oy the memory access request; 
and * 

refresh circuitry, respomsive t<J the jpdication of the address decoder, to refresh at 
least one array row of at least one of jie^lupTORAM sub-arrays not referenced by the memory 
access request while contemnr^Hk^^performing the memory request, wherein logically 
adjacent rows are plac^roai^risnt sub-arrays, 

wherein a^fim row is in a first sub-array and a second row is in a second sub- 
array, the second rp^being one logical row from the first row, and a third row is in the first sub- 
array and a follrth row is in the second sub-array, the fourth row being one logical row from the 
thirc^etv^ 

2. (Original) The memory device as claimed in claim 1 , wherein the 
memory access request comprises a read access request. 

3. (Original) The memory device as claimed in claim 2, further comprising a 
non-array row, external to the DRAM sub-arrays, for receiving from the DRAM sub-array 
referenced by the address of the read access request at least a portion of an array row 
corresponding to the address of the read access request. 

4. (Cancel) 

jf. (Original) The memory device as claimed in claim 3, further comprising: 
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a tag register for storing at least a portion of the address of a read access request 
that last stored information into the non-array row; and 

a comparator for signaling that the read access request may be serviced from the 
non-array row rather than the array row corresponding to the address of the read access request. 

j&r (Original) The memory device as claimed in claim 1, wherein the 
memory access request comprises a write access request. 

Jr. (Original) The memory device as claimed in clairn^J, further comprising a 
non-array row, external to the DRAM sub-arrays, for storing, prior to writing to the DRAM sub- 
array referenced by the address of the write access request, at least a portion of an array row 
corresponding to the address of the write request. 

8.-9. (Cancel) 

/ £G. (Original) The memory device as claimed in claim 1, wherein the refresh 
circuitry comprises a refresh counter for storing a next array row to be refreshed in at least one of 
the plural DRAM sub-arrays. 

>2 

Jtf: (Previously Presented) A method of refreshing a memory device haying a 
plural DRAM sub-arrays, each with plural array rows, the method comprising: 

(a) placing logically adjacent rows in different sub-arrays, whei^m a first row is in 
a first sub-array and a second row is in a second sub-array, the second^dw being one logical row 
from the first row, and a third row is in the first sub-array and a ^eftJrth row is in the second sub- 
array, the fourth row being one logical row frorrAtt^^Mj 

(b) decoding an address of a r^err^^i^uest; 

(c) indicating which of Ae^lur^M5RAM sub-arrays are referenced by the 
memory access request; 

(d) refreshing, in respeffise to the indicating step, at least one array row of at least 
one of the plural DRAM sub-ajrays not referenced by the memory access request; and 

(e) executing the memory address request, 
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whereinjteps-fdTand (e) are performed contemporaneously. 

'✓KT (Original) The method as claimed in claim wherein the memory 
access request comprises a read access request. 

J& (Original) The method as claimed in claim/fcf , further comprising: 
receiving, into a non array row external to the plural DRAM sub-arrays and from 
the DRAM sub-array referenced by the address of the read access request, at least a portion of an 
array row corresponding to the address of the read request. 

14.- 15. (Cancel) 

13 IP 

Jrff. (Original) The method as claimed in clainvH^ wherein the memory 
access request comprises a write access request. 

Iff. (Original) The method as claimed in claim Jtf, further comprising storing 
into a non-array row, external to the DRAM sub-arrays, prior to writing to the DRAM sub-array 
referenced by the address of the write access request, at least a portion of an array row 
corresponding to the address of the write request. 

18. - 19. (Cancel) 

/jr lo 

pf. (Original) The method as claimed in claimant further comprising 
updating a refresh counter to store a next array row to be refreshed in at least one of the plural 
DRAM sub-arrays. 

21. -24. (Cancel) 

Jo. (Previously Presented) The memory device as claimed in claim 1, 
wherein every other logically adjacent row resides on a separate sub-array. 



(Previously Presented) The memory device as claimed in claim 1, 
wherein even numbered rows and odd numbered rows reside on separate sub-arrays. 
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27. (Previously Presented) A memory device having plural DRAMjj 
arrays, each with plural array rows, comprising: 

an address decoder for decoding ian address of a memog^^ccess request and 
indicating which of the plural DRAM sub-array| are referencejUtfy lie memory access request; 
and 

refresh circuitry, resporfsii^fo Ae^ndication of the address decoder, to refresh at 
least one array row of at Lebst Dn\/orth^pK^l DRAM sub-arrays not referenced by the memory 
access request while conigjppoi^edusly performing the memory request, wherein logically 
adjacent rows are placed in^nerent sub-arrays, 

wherekfeach row of a first sub-array is L rows higher in logical memory than 
each corresponding row of a second sub-array, wherein L is an integer less than the maximum 
numbtidf "ows in a sub-array. 

'i 

(Previously Presented) A memory device having plural DRAM sub; 
arrays, each with plural array rows, comprising: 

an address decoder for decoding an address of a memorj^aCEess request and 
indicating which of the plural DRAM sub-airays are referengpd-Bythe memory access request; 
and ^l 0 " 

refresh circuitry, re^^i^e^e'indication of the address decoder, to refresh at 
least one array row of at least fne plural DRAM sub-arrays not referenced by the memory 
access request while contenlporaneously performing the memory request, wherein logically 
adjacent rowsgre^laced in different sub-arrays, and the logically adjacent rows in different sub- 
arraYS^6mprise rows other than the last and first rows of consecutive sub-arrays. 



29. (Previously Presented) A memory device having pluralJiR^fM sub- 
arrays, each with plural array rows, comprising: 

an address decoder fo^^e^rod^^aj^ddfSss of a memory access request and 
indicating which of the pluraLD^^J # s«tf ? OTays are referenced by the memory access request; 
and 
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fequest, wherein logically 




refresh circuitry, responsive to the indication of the address decode£*to*Tefresh at 
least one array row of at least one of the plural DRA i sub-arrays not re^pdtced by the memory 
access request while contemporaneously performing the memj 
adjacent rows are placed in different sub-apa^/ 

wherein a fiwfrow isljAphWpailTiemory row N of a first sub-array and a second 
row is in physical memory(ro^il\^ sub-array, wherein the second row is absolutely 

higher in logical memory th^rffhe first row and the second row is X+(M-N) logical rows from 
the first row, whereyviNand M are integers from 1 to K and X is an integer greater than -K and 
less than K jjrtferein K is the maximum number of rows in a sub-array. 

17 

ffi (Previously Presented) A method of refreshing a memory device 1 
plural DRAM sub-arrays, each with plural array rows, the method comprising: 

(a) placing logically adjacent rows in different sub-arrays, ajKrlhe logically 
adjacent rows in different sub-arrays comprise rows other/than thejjasfand first rows of 
consecutive sub-arrays; 

(b) decoding an address of ameAor7^e<iuest; 

(c) indicating which qf ^plur,art5RAM sub-arrays are referenced by the 
memory access request; 

(d) refreshing, inje^ponse to the indicating step, at least one array row of at least 
one of the plural DRAM sjib-arrays not referenced by the memory access request; and 

(e) escorting the memory address request, 
/herein steps (d) and (e) are performed contemporaneously. 

3 1 . (Previously Presented) A method of refreshing a memory device having a 
plural DRAM sub-arrays, each with plural array rows, the methofl comprising: 

(a) placing logically adjacent rows in ^^^^^^m^%^^\xi a first row is in 
physical memory row N of a first su^ra# ajpV^g&orKi row is in physical memory row M of a 
second sub-array, wherein the secon^pw^sabsolutely higher in logical memory than the first 
row and the second row isX*+£Nf-N) logical rows from the first row, wherein N and M are 
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is the 



integers from 1 to K and X is an integer greater than -K and less than K, whej; 
maximum number of rows in a sub-array; 

(b) decoding an address of a memory rdqueg 

(c) indicating which of the p^aefejJ5rfM sub-arrays are referenced by the 



5shing,{^e^€ 



memory access request; 

(d) refreshing, \ajespc^nse to the indicating step, at least one array row of at least 
one of the plural DRAM sub^afrays not referenced by the memory access request; and 

(e) executing the memory address request, 
ierein steps (d) and (e) are performed contemporaneously. 
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